Interactions between atropine and etomidate in cortical and spinal networks during cholinergic crisis.
General anaesthesia is an important measure in the treatment of patients suffering from organophosphorus intoxication. The intravenous anaesthetic etomidate seems to be well suited for this purpose because of its stable haemodynamics. Here we raise the question whether the anaesthetic properties of etomidate are altered by cholinergic overstimulation and by the cholinergic antagonist atropine. As the neocortex and spinal cord mediate unconsciousness and immobility, organotypic cultures from these regions were used for pharmacological in vitro studies. The effects of etomidate on spontaneous action potential activity were assessed by extracellular action potential recordings under basal cholinergic tone, in the presence of acetylcholine, and in the additional presence of atropine. Etomidate (1μM) depressed neuronal activity in cortical slices by 47.5±6.9%, but only by 24.9±16.7% in the presence of acetylcholine. If atropine (10nM) was given in addition, the depression by etomidate was restored (53.4±4.2%). Similar results were obtained using cultured slices from the spinal cord. In summary, cholinergic overstimulation decreased the ability of etomidate to depress neuronal activity in neocortex and spinal cord. Atropine reversed this decrease. Hence, etomidate is potentially applicable for induction of anaesthesia in patients suffering from severe cholinergic crisis, preconditioned that atropine is co-applied.